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SUMMARY 

1. A t o t a l  of 147 research  papers pe r t a in ing  t o  space biology,  which 
were published i n  1962, were se l ec t ed  from 31 sources.  I n  add i t ion ,  
480 papers published during t h e  per iod 1959-1964 were se l ec t ed  be- 
cause t h e  authors  are cu r ren t  g ran tees / con t r ac to r s  of t h e  Space 
Biosciences Programs Divis ion ,  Of f i ce  of Space Science and Appl ica t ions ,  
Nat ional  Aeronautics and Space Administration. 

2. For t h e  f i r s t  group of 147 t i t l e s ,  a search w a s  made i n  four  ab- 
s t rac t ing / indexing  journa ls .  For t h e  second group of 480 t i t l e s ,  a 
search was made i n  s i x  abs t rac t ing / indexing  journa ls .  

3 .  O f  t h e  f i r s t  group of 147 p a p e r s ,  68.3% were found i n  one o r  more of 
t h e  fou r  abs t rac t ing / indexing  journa ls .  O f  t h e  second group of 480 
papers ,  59.4% w e r e  found i n  one or more of t h e  s i x  abs t rac t ing / indexing  
jou rna l s  examined. 

4. I n  t h r e e  abs t rac t ing / indexing  jou rna l s ,  t h e  a b s t r a c t  u sua l ly  appeared 
during the  o r i g i n a l  pub l i ca t ion  year  of t h e  paper concerned. I f  an 
a b s t r a c t  did not  appear by t h e  end of t h e  f i r s t  pos t -pub l i ca t ion  yea r ,  
it was unl ike ly  t o  appear a t  a later da te .  



ABSTRACTING AND INDEXING COVERAGE OF THE LITERATlTRE 
OF SPACE BIOLOGY 

In t roduct ion  

"Rediscovery of t h e  wheel" as an opprobrious charge has  been l e v e l l e d  

On t h e  
a t  t h e  e n t i r e  s c i e n t i f i c  community from time t o  t i m e .  
t h e  research  s c i e n t i s t  at tempts t o  avoid t h i s  i n  a number of ways. 
i n i t i a t i o n  of a new research  p ro jec t ,  t h e  i n v e s t i g a t o r  begins h i s  s e r ious  
search  f o r  e i t h e r  i d e n t i c a l  or similar works done by o the r s  i n  h i s  newly 
chosen a rea  of i n t e r e s t .  
co l leagues .  Occasionally,  t h e  inves t iga to r  w i l l  query t h e  Science Information 
Exchange* f o r  "Notices of Research i n  Progress," a most s i g n i f i c a n t  source 
o f  information. 
c a t i o n  - t h e  products of t h e  several  a b s t r a c t i n g  and indexing se rv ices .  

Whether t r u e  o r  n o t ,  

This search begins  i n  conversations wi th  h i s  

The search continues t o  t h e  var ious  announcements of publ i -  

Oftentimes, hours a r e  occupied searching through a b s t r a c t i n g  jou rna l s  
f o r  repor ted  work of i n t e r e s t .  When what appear t o  be p e r t i n e n t  a b s t r a c t s  
(or t i t les)  a r e  found, t h e  ind iv idua l  w i l l  r e t r i e v e  t h e  paper and peruse it 
f o r  s e v e r a l  reasons. The found paper may r e p o r t  t h e  very work h e  proposed 
and a dec i s ion  must be  made t o  either d e l i b e r a t e l y  r epea t  it (which i s  t h e  
embodiment of t h a t  which i s  c a l l e d  "Science") or t o  f ind  another a rea  of 
i n t e r e s t .  A l t e rna t ive ly  t h i s  found paper  w i l l  suggest a l t e r a t i o n s  t o  t h e  
proposed work, w i l l  provide t echn ica l  a s s i s t a n c e ,  o r  w i l l  suggest a new 
a rea  of even g r e a t e r  i n t e r e s t  t o  t h e  i n v e s t i g a t o r .  I n  any event,  i f  t h e  
a b s t r a c t i n g  s e r v i c e  does s u b s t a n t i a l l y  cover t h e  genera l  subject-matter 
f i e l d ,  and with a s u f f i c i e n t l y  short  t ime-lag between appearance of t h e  
paper and i t s  a b s t r a c t ,  t h e  inves t iga to r  has  a high confidence l e v e l  i n  h i s  
search and can know t h a t  unplanned "rediscovery of t h e  wheel" i s  no t  l i k e l y  
t o  occur. The inves t iga to r  already occupied wi th  h i s  research  depends upon 
t h e s e  se rv ices  f o r  t h e  announcement of work wi th  which h e  can compare h i s  
own r e s u l t s .  He may h e r e  f i r s t  discover t h a t  which e i t h e r  r e i n f o r c e s  or 
contravenes h i s  f i nd ings  and may choose t o  r e f e r  t o  t h i s  work done by o the r s  
f o r  any number of reasons. 
c u r r e n t  awareness f o r  t h e  inves t iga to r .  

Abstracting and indexing se rv ices  provide 

The ob jec t ives  of t h i s  survey study are t o  determine: 

1) The exten t  of coverage by t h e  abs t rac t ing / indexing  s e r v i c e s  
of two se l ec t ed  bodies of l i t e r a t u r e  

2) The ex ten t  of dup l i ca t e  coverage by t h e  abs t rac t ing / indexing  
jou rna l s  chosen f o r  t h e  search 

3 )  The t ime-lag or period between pub l i ca t ion  of t h e  paper 
and t h e  appearance of an a b s t r a c t  or index en t ry  

Two sec t ions  comprise t h i s  report .  Chapter 1 d e a l s  wi th  147 papers spec i -  

*Science Information Exchange, 209 Madison National Bank Building, 1730 M Street ,  
N.W., Washington, D.C. 20036. 



f i c a l l y  selected f o r  t h e i r  per t inence  t o  space biology,  and from pub l i ca t ions  
dated 1962. 
paper ' s  per t inence  but  an author c r i t e r i o n  was u t i l i z e d  as  t h e  b a s i s  f o r  
se lec t ion .  

Chapter 2 concerns a group of 480 papers i n  which not  t h e  

BIOLOGICAL ABSTRACTS (BA), CHEMICAL ABSTRACTS (CA), INJIEX MEDICUS ( I M ) ,  
INTERNATIONAL AEROSPACE ABSTRACTS (IAA), AEROSPACE MEDICINE ABSTRACTS (AMA), 
and SCIENTIFIC AND TECIENICAL AEROSPACE REPORTS (STAR) w e r e  s e l ec t ed  as those  
s e r v i c e s  most l i k e l y  t o  include t h e  information represented by t h e  papers 
of t h i s  study. Although STAR h a s  r e s p o n s i b i l i t y  f o r  car ry ing  t h e  government 
r e p o r t  l i t e r a t u r e  only,  it i s  included i n  an e f f o r t  t o  determine t h e  degree 
t o  which t h i s  r e s p o n s i b i l i t y  i s  m e t .  
abs t r ac t ing  o r  indexing journa ls  was searched f o r  every t i t l e ,  beginning 
wi th  1959, or on t h e  i n i t i a t i o n  of t h e  serv ice .  The l a s t  two named were 
not  included, nor w e r e  i s sues  p r i o r  t o  1961 searched, for  t h a t  which i s  
repor ted  i n  Chapter 1. 

Each i s s u e  of a l l  t h e  above named 
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Chapter 1 

Papers Per t inent  t o  Space Biology 

A c o l l e c t i o n  of 147 papers per ta in ing  t o  space biology was se l ec t ed  
from 31 sources. These sources included 26 pe r iod ica l s  and 5 non-periodicals .  
A l l  of t h e  sources were pr in ted  i n  the  English language, although some of t he  
papers  were o r i g i n a l l y  i n  a foreign language. 
i s  def ined a s  a publ ica t ion  t h a t  appears more ofterr than once a year .  
pe r iod ica l s  are defined as publ ica t ions  t h a t  appear only once a year  or  
appear a t  i r r e g u l a r  i n t e r v a l s .  Included a s  non-periodicals  were a c o l l e c -  
t i o n  of papers presented a t  an annual meeting, a symposium, a series of 
l e c t u r e s  on aerospace medicine, and two volumes of papers  represent ing  t h e  
recent  advances i n  t h e  f i e l d .  

I n  t h i s  survey, a p e r i o d i c a l  
Non- 

The s e l e c t i o n  of sources f o r  papers began with a t e n t a t i v e  l i s t  of 
publ ica t ions  from t h e  sources l i s t e d  as being abs t r ac t ed  by Bio logica l  Ab- 
s t r a c t s  and I n t e r n a t i o n a l  Aerospace Abstracts .  The i n i t i a l  l i s t  was checked 
aga ins t  t h e  publ ica t ions  abstracted by Chemical Abstracts  and Index Medicus 
wi th  t h e  i n t e n t i o n  of s e l ec t ing  some sources which would be  abs t r ac t ed  by more 
t han  one of t h e  se rv ices  s tudied.  

A t o t a l  of 87 publ ica t ions  were se l ec t ed  i n  t h i s  manner. The papers i n  
t h e s e  publ ica t ions  f o r  the year 1962 were scanned by t i t l e  and text t o  de- 
termine i f  they w e r e  pe r t inen t  t o  space biology. Sigty of t h e  o r i g i n a l  87 
pub l i ca t ions  d id  not  contain papers that  were considered c l c s e l y  r e l a t e d  t o  
space biology and the re fo re  were not used, thus reducing t h e  l i s t  t o  27 
publ ica t ions .  Four add i t iona l  sources f o r  papers were added t o  t h e  27 publ i -  
c a t i o n s  scanned. Two of these  sources were found i n  Jet Propulsion Laboratory 
Abs t rac ts ,  a t h i r d  source was a popular pe r iod ica l  known t o  have p e r t i n e n t  
ar t ic les  from previous examination of t h e  pe r iod ica l ,  and a fou r th  source 
was found i n  a search of t he  card ca ta log  of t he  Library  of Congress. 

After  t h e  sources were i d e n t i f i e d ,  papers w e r e  s e l ec t ed  from some or 
a l l  of each source 's  e n t r i e s .  I n  some sources only one or  two pape r s  were 
a v a i l a b l e ,  i n  o the r s ,  twenty or more were ava i l ab le .  A l i s t  of t h e  se lec ted  
pape r s  w a s  produced and the  four  abs t r ac t ing  se rv ices  were checked f o r  the 
inc lus ion  of t hese  papers i n  the 1961, 1962, and 1963 volumes of t h e  a b s t r a c t -  
ing/indexing serv ice .  

I n  Table 1 a l i s t  of t h e  senior authors  of t h e  papers and t h e  source 
of the paper i s  given. A record of the s e r v i c e  t h a t  abs t r ac t ed  each source 
and a record of t h e  papers found abs t rac ted  a r e  a l s o  given i n  Table 1. 
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Table 1. Coverage 

Senior Author 

Celentano, J. T. 
Kornfield,  A,T. 
Whisenhunt, G.B. 

Gerathewohl, S.J. 
MacGowan, R.A. 

Berry, C . A D  
Dalkey, N.C. 
Jackson, C.D. 
Rather t  , G.A. 

C u r t i s ,  H.J. 
Foelsche,  T. 
Glenn , J .H . 
Graybiel ,  A. 
Imshenetsky, A.A. 
Mathews , C .W . 
Par in ,  V.V. 
T i tov ,  G.S. 

Arnon, D . I .  
Culver,  J .F . 
Hekhuis, G.L. 
Lamb, L.E. 
Romas, J .A .  
Walker, R.Y. 
Ware, R.W. 
Warren, B.H. 

of Selected Papers by t h e  Abstract ing Services  - Lis t ed  by Source. 

P a r t  1. Non-Periodicals 

ADVANCES I N  ASTRONAUTICAL SCIENCES 

ADVANCES I N  SPACE SCIENCE & TECHNOLOGY 

AMERICAN ROCKET SOCIETY, 17th ANNUAL 
MEETING 

Abstract ing Service 

BA CA IAA IP 
i/ 0 i/ 0 ** 

i/ 0 i/ 0 

X 

X 

0 0 0 0 

X 

X 

INTERNATIONAL SPACE SCIENCE SYMPOSIUM 
3rd, 1962 

LECTURES I N  AEROSPACE MEDICINE 

~ * BA - Biologica l  Abstracts  
CA - Chemical Abstracts  

I M  - Index Medicus 
IAA - I n t e r n a t i o n a l  Aerospace Abs t rac ts  

X 
~~ 

X 

0 0 0 0 

** # 
0 

X 
blank 

source repor ted  abs t r ac t ed  
source not  repor ted  abs t r ac t ed  
paper w a s  found abs t r ac t ed  
paper w a s  not  found abs t r ac t ed  
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Table 1 - continued 

P a r t  2. Pe r iod ica l s  

Abstract ing Service 

Senior Author 
AEROSPACE ENGINEERING 

Cord, J . N .  
G i l r u t h ,  R.R. 
F i e lde r  , D. E. 
Grodsky, M.A. 
F i t t s ,  P.M. 
Laughlin, P.C. 
L indquis t ,  O.H. 
Luetjen,  H.H. 
Williams, W .C. 

Back, K.C. 
B a r t l e t t  , R.G. 
B a r t l e t t ,  R.G. 
Benson, V.G. 
Berry, C.A. 
Black-Schaf f er , B. 
Cat te rson ,  A.D. 
Clark,  B. 
Duvoisin, R.C. 
E t t l e son ,  B.L. 
Fenichel,  R.L. 
Fenno, R.M. 
Fryer ,  D . I .  
Gaeuman, J .V.  
G e l l ,  C.F. 
Gould, A . J .  
Gravel ine , D .E. 
Graveline,  D.E. 
Graybiel ,  A. 
Graybiel ,  A. 
Guignard , J .C . 
Hanna, T.D. 
Hartman, B. 
Headley , R.M. 
Henry, J . P . 
Holden, G.R. 
Hoover, G.N. 
Jacobius ,  A. J. 
Kennedy, R.S. 
Konikoff, J.J. 
Lindberg , E .F . 
Longo, A.A. 
Lovelace, W.R., I1 

AEROSPACE MEDICIm 

BA CA IAA I M  
0 f 0 

X 
X 

f f 

X 
X X 

X X 
X X X 
X X 
X X 

X 

X X X 
X X 
X X 
X X 

X X 
~ 

x X X 
X X 
X X X 
X X X 

X 
x X 

X X 
A 

~ 

X X 
X X X 

X X X 
X X 

x 
X X X 

X X 
X X X 
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T a b l e  1, P a r t  2 - continued 

Ab s tr  ac-ising S e r v i c e  -- 

S e n i o r  A u t h o r  

Marotta, S.F. 
Marotta, S.F. 
Mat son, J .F . 
Miller,  S.U. 
Meek, J * C 
Mohler, S.R. 
N e v i 1  l e ,  J . 
P f r o m m e r  J . R .  
P o l i s ,  B.D. 
R i c h m o n d ,  D .R. 
R o h l e s ,  F.H. 
Schindler ,  C.A. 

Sokoloff,  A. 
Taylor,  E.R. 
T h o m p s o n ,  A.B. 
V y k u k a l ,  H.C. 

Wunder, C.C. 

I 

I S m i t h ,  W .M. 

I Webb, J . E .  

A I B S  - BIOSCIENCE 

C a l v i n ,  M. 

R o a d m a n  C .H. 
I H o h e s ,  B. 

AEROSPACE MEDICINE - continued 

AMERICAN JOURNAL OF BOTANY 

K r a u s s ,  R.W. 

AMERICAN JOURNAL OF PSYCHIATRY 

B a r n a r d ,  G .W . 
AMERICAN PSYCHOLOGIST 

G r e t h e r  , W ,F. 

AMERICAN ROCKET SOCIETY JOURNAL 

B o y c e  , W C . 
Schaeffer, H . J .  
Waggoner, J .N.  

BA CA I-A I M  
f/ I! !! f/ 

X 

1 .- 0 7 7  0 

/! 1; 0 0 

X .- * 

it: 0 0 0 

0 0 /i. 0 
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Table 1, P a r t  2 - continued 

Senior A u t h o r  
APPLIED MICROBIOLOGY 

D y e r ,  D.L. 

ASTRONAUTICS 

B e i s c h e r  , D.E. 
B e r g l u n d ,  R.A. 
B r i c k e r ,  L. 
C l a r k ,  L.G. 
D e c k e r ,  R.S. 
G i l r u t h ,  R.R. 
H i l l ,  P.R. 
K o n e c c i ,  E.B. 
K u r z h a l s ,  P.R. 
P o p m a ,  D.C. 
Schaeffer, H. J .  
Tobias, C.A. 
V o a s ,  R.B. 

ASTRONAUTICAL SCIENCE REVIEW 

L a w t o n ,  R.W. 

A b s t r a c t i n g  Service 

~~ 

0 0 K 0 

_- 

x 

X 
X 

- 
..- L A  - 
X 
X 

- 
- 

0 0 f 0 

R a d f o r d ,  K.J. 

CANADIAN AERONAUTZCAL & SPACE JOURNAL 0 0 B 0 

X 

FORTUNE 

B o e h m ,  G.A.W. 
Lessing, L. 

HUMAN FACTORS 

B a k e r ,  C.A. 
S t e e d m a n  , W .C . 

INTERNATIONAL JOURNAL OF RADIATION 
BIOLOGY 

G i l b e r t  , C.W. 

0 0 0 0 

0 .li: 0 0 

# 0 0 # 

X X 
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Senior  A u t h o r  

G u e d r y ,  F .E .  
Pierce,  E.C., Jr. 

Table  1, P a r t  2 - continued 

A b s t r a c t i n g  Service 

BA CA I A A  I M  
JOURNAL OF APPLTED PHYSIOLOGY # 0 0 41 

THE JOURNAL OF UROLOGY 

C o c k e t t ,  AT.K. 

M I S S I L E S  & SPACE 

N o w i t s k y ,  A.M. 

B e l l e r  , W .  
B e l l e r  , W .  
B e l l e r  , W .  
B e l l e r  , W. 
C o l l i n s ,  A.H. 
C o l l i n s ,  A.H. 
G e t t l e r ,  M. 
La Fond, C.D. 
Lindsey, R .  
Pa r ry ,  A. 
P e t r  ov, Y . 
Wilks,  W.E. 

Levin,  G.V. 

B e n n e t t ,  G. 

Matthern,  R.O. 
R e e d ,  D.E. 
Werntz, O.G. 

X 

# 0 0 11 

0 0 # 0 

MISSILES & ROCKETS 0 0 41 0 

X 

NUCLEONICS 

. 
0 # 0 0 

X 

PROCEEDINGS OF THE ROYAL I N S T I T U T I O N  
OF GREAT B R I T A I N  0 0 0 0 

U.S. QUARTERMASTER A C T I V I T I E S  REPORT # 0 0 0 
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Senior Author 

Nevi l le ,  J.R. 

Birdsey, E.C.  
Levin, G . V .  
Von Hoerner , S.  

Table 1, Part 2 - continued 

Abstracting Service 

BA CA IAA I M  
THE REVIEW OF SCIENTIFIC INSTRUMENTS I/ 0 1) 0 

SCIENCE 

SCIENTIFIC AMERICAN 

Rogers, T.A. 

SPACE/AERONAUTICS 

Bambenek, R.A. 
Jones, E.W. 

SPACE WORGD 

Rub 1 ow sky , J . 
Slayton, D.K. 
Titov, G .  

B 0 t # 

X X 
X X 

X x 

0 0 I! 0 

X 

0 0 t 0 
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The d i s t r i b u t i o n  of t h e  147 sample of papers Gsed i n  t h e  present  study 
are summarized by spec i f ied  ca t egor i e s  i n  Table 2. The h ighes t  coverage, 
78.3% f o r  "Papers from pe r iod ica l s  repor ted  abs t rac ted '  i n d i c a t e s  t h e  l e v e l  
of l i t e r a t u r e  r e t r i e v a l  obtained. I n  p r a c t i c e ,  an 85% l e v e l  of r e t r i e v a l  i s  
considered acceptable  by many r e sea rche r s ,  thus  t h e  comblnsd e f f o r t  of t hese  
four  s e rv i ces  does not  a t t a i n  t h e  des i r ed  level i n  t h i s  sub jec t  area. 

Only 67.3% of t h e  e n t i r e  sample ,  "Papers from a l l  sources," were r e t r i eved .  
This i n d i c a t e s  t h a t  i f  t h e  147 papers used are considered a r e l i a b l e  sample of 
t h e  l i t e r a t u r e  on space biology,  then t h e  four  s e rv i ces  s tud ied  are a b s t r a c t i n g  
only s l i g h t l y  more than 2/3 of t h e  t o t a l  a v a i l a b l e  material .  

The combined coverage of "Papers from a l l  sources  repor ted  abs t rac ted"  i s  
only 73.7% which i n d i c a t e s  t h a t  t h e  combined repor ted  coverage i s  less  than 
3 /4  of t h a t  which was a v a i l a b l e  f o r  coverage. 
t h i s  study ind ica t e s  only t h a t  t h e  source i s  covered by the  a b s t r a c t i n g  serv ice .  
The c r i t e r i a  f o r  t h e  s e l e c t i o n  or  exclusion of any given paper by a se rv ice  
w a s  not  known, consequently it was assumed t h a t  a l l  papers which per ta ined  t o  
space biology had an equal  p r o b a b i l i t y  of being se l ec t ed  by t h e  abs t r ac t ing  
services. 

Note t h a t  repor ted  coverage i n  

An estimate of t h e  number of a b s t r a c t i n g  se rv ices  a researcher  would need 
t o  ob ta in  an 85% level of l i t e r a t u r e  r e t r i e v a l  w2.s made based on t h e  ind iv idua l  
con t r ibu t ion  of t h e  four  s e rv i ces .  
of t h e  se rv i ces  was l i s t e d  i n  descending order .  The i n i t i a l  con t r ibu t ion  of 
IAA and t h e  combined a d d i t i o n a l  con t r ibu t ion  of t h e  o ther  rh ree  se rv ices  w a s  
determined on a percent  bas i s .  The average con t r ibu t ion  of t h e  t h r e e  se rv ices  
w a s  added i n  mul t ip les  t o  t h e  IAA's i n i t i a l  con t r ibu t ion  u n t i l  t h e  des i r ed  
l e v e l  of r e t r i e v a l  was reached. 

The non-duplicated con t r ibu t ion  of each 

I A A  71 ar t ic les  ~ 4 7 . 9  or  48% of 147 a r t i c l e s  

BA 21 a d d i t i o n a l  a r t i c l e s  

I M  5 a d d i t i o n a l  ar t ic les  = 18,1% o r  6% per  service 

CA 1 a d d i t i o n a l  a r t i c l e  

48% p lus  6 X 6% = 84% coverage. Thus 7 a b s t r a c t i n g  s e r v i c e s  are  requi red  
t o  ob ta in  84% coverage. 

I n  l i n e  6 of Table 2 t h e  30.6% coverage of "reported abs t r ac t ed  non- 

1) a t i m e  l ag  between t h e  a c t u a l  
p e r i o d i c a l  sources" i s  t h e  lowest of a l l  of t h e  repor ted  sources.  
explana t ions  f o r  t h i s  low coverage are: 
publ ic  presenta t ion  of t h e  paper,  a t  an annual meeting, f o r  example, and 
t h e  pub l i ca t ion  of t he  paper ,  and 2) p r e p r i n t s  which nay b e  abs t r ac t ed  
appearing p r i o r  t o  t he  appearance of t h e  paper i n  j o u r n a l  form, t h i s  l a s t  
mentioned t i m e  discrepancy i s  r e f e r r e d  t o  i n  t h i s  survey as  %on t i m e  lag." 

Poss ib l e  
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Table 2 .  Dis t r ibu t ion  of Papers, by Coverage i n  Abstract ing Services  

Papers Papers  
Tota l  Found Not Found Coverage 

1. Papers from a l l  sources  147 99 4 8  67.3% 

2 .  Papers from a l l  sources reported 
abs t r ac t ed  133 98 35 73.7% 

3 .  Papers from a l l  p e r i o d i c a l s  123 94 29 76.3% 

4.  Papers from pe r iod ica l s  reported 
abs t rac ted  120  94 29 78.3% 

5. Papers from a l l  non-periodicals  25 7 18 28.0% 

6 .  Papers from non-periodicals  reported 
abs t r ac t ed  13 4 9 30.6% 

7 .  Papers from sources no t  reported 
ab s t r ac t ed 15 3 1 2  20.0% 

The former explanat ion was found t o  be  t h e  case  i n  one volume of "Advances 
i n  t h e  Ast ronaut ica l  Science," ( t h i s  p a r t i c u l a r  volume w a s  not  used i n  th i s  
survey). !&e meeting occurred i n  1961 and t h e  volume was not  published u n t i l  
1963.  Papers the re fo re  abstracted from t h e  volume appear t o  l ag  i n  t i m e  i n  
r e fe rence  t o  the  a c t u a l  de l ive ry  of t h e  papers. P rep r in t s  on the o ther  hand, 
when used a s  a source of abs t r ac t ing  ma te r i a l ,  g ive  a paper, which i s  l a t e r  
published i n  a journa l ,  a %on lag t i m e "  i d e n t i t y .  

I n  four  sources which were not reported absrraczed,  ( l i n e  7 of Table 2 )  
Three of t hese  papers 15 papers were found t h a t  per ta ined t o  space biology. 

were found abs t r ac t ed  however, which implies  t h a t  e i t h e r  an oversight  i n  
searching f o r  abs t rac ted  papers occurred i n  t h i s  survey or  t he  abs t r ac t ing  
se rv ices  do not  maintain an up-to-date l i s t i n g  of sources abs t rac ted .  
t hese  sources was a popular per iodica l ,  FORTUNE, which i s  not normally con- 
s idered  as a source f o r  papers on space biology, thus  t h i s  may be  why some 
sources  are overlooked, namely because t h e  papers appear a t  i r r e g u l a r  i n t e r -  
v a l s  i n  publ ica t ions  t h a t  a r e  not recognized by t h e  abs t r ac t ing  se rv ices  a s  
prime sources f o r  papers.  

One of 

The o r i g i n a l  i n t e n t i o n  of t h i s  s tudy included t h e  use  of sources t h a t  would 
b e  abs t r ac t ed  by more than one of the four  serv ices .  Some dup l i ca t ion  of ab- 
s t r a c t  coverage w a s  expected. A summary of dupl ica ted  coverage i s  found i n  
Table 3 .  

Out of 99 papers found, 54 were abs t rac ted  i n  e i t h e r  two or  t h r e e  of t h e  
four  abs t rac t ing / indexing  too l s .  This dup l i ca t ion  of e f f o r t  may be  considered 
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necessary t o  insure complete coverage of t he  more important l i t e r a t u r e  by t h e  
u s e r ,  bu t  t h i s  dup l i ca t ion  must a l s o  reduce t h e  t o t a l  l l t e r a t u r e  t h a t  i s  ab- 
s t r a c t e d  by a l l  t h e  se rv i ces  combined. The var ious  se rv ices  may a b s t r a c t  t h e  
same a r t i c l e ,  b u t  under d i f f e r e n t  index headings. For example: Biological  
Abstracts  may abs t r ac t  a paper because it d e a l s  wi th  b i o l o g i c a l  a c t i v i t i e s ,  
Index Medicus may a l s o  s e l e c t  it on the  b a s i s  of i t s  medical s ign i f i cance  while  
I n t e r n a t i o n a l  Aerospace Abstracts  may a b s t r a c t  it because it p e r t a i n s  t o  space 
r esearch . 

Table 3 .  Duplication of Coverage Among t h e  Four Phs t r ac t ing  Services  

Number of papers not found i n  any of t h e  se rv ices  48 ( includes 12  pape r s  from 
sources  not reported 
abs t rac ted)  

Number of papers found i n  only one of t h e  four  
s e rv i ces  46 ( inc ludes  3 papers from 

sources  not  r e p  or t ed 
ab s t r 8c t ed ) 

Number of papers found i n  two of t h e  four s e rv i ces  37 

Number of papers found i n  t h r e e  of t h e  four  
s e rv i ces  16 

Number of papers found i n  a l l  four  s e rv i ces  0 

The coverage of papers abs t r ac t ed  and sources  used by t h e  ind iv idua l  
s e rv i ces  i s  summarized i n  Table 4. P a r t  a, gives  the  coverage of pape r s  by 
t h r e e  ind ices  : 

The Possible/Total  Column conta ins  t h e  p e r  cen t  va lue  of t he  t o t a l  number 
The h ighes t  of papers (147) t h a t  an ind iv idua l  s e rv i ce  could have abs t rac ted .  

va lue  was IAA's 82.4%. The o ther  s e rv i ces  were considerably lower, ranging 
from 41.9% f o r  I M  t o  52.0% f o r  BA. These values  a r e  not  a r e f l e c t i o n  of t h e  
comparative worth of t h e  four  s e rv i ces ,  bu t  r a t h e r  r e f l e c t s  t h e  s e l e c t i o n  of 
t h e  sample papers i n  terms of t h e  subjec t  f i e l d ,  space biology. 
t e n t i a l l y  high r e t r i e v a l  va lue  i s  t o  be expected consider ing t h e  scope of t h e  
se rv ice .  

IAA's po- 

The Found/Possible Column i n d i c a t e s  t h e  percent  of t h e  poss ib l e  papers 
(papers t h a t  appeared i n  sources  reported abs t r ac t ed )  t h a t  were a c t u a l l y  found 
abs t r ac t ed  i n  searching t h e  var ious  serv ices .  Three of t h e  four  s e rv i ces  were 
wi th in  11% of each o ther :  I M  had 69.4%, BA had 62.3% and IAA had 58.2%. 
f a c t  t h a t  none of t h e  se rv i ces  showed a r e t r i e v a l  of over 70% and t h a t  CA was 
extremely low, 3.1% ind ica t e s  what was suggested earlier,  namely t h a t  t h e  ser- 
v i c e s  a r e  s e l e c t i v e  i n  t h e i r  choice of papers .  

The 
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The t h i r d  and last  category f o r  evaluat ing paper coverage i s  t h e  
Found/Total percentage. 
of t h e  se rv ices  s tud ied  was less than 50%. 
1.3% f o r  CA t o  a high of 48.3% f o r  IAA. 

The percent  of t h e  t o t a l  147 sample found f o r  any 
The va lues  ranged from a low of 

I n  Parr b of Table 4 the  percent  of t h e  t o t a l  number of sources reported 
and t h e  percent  of the reported sources t h a t  were found a r e  l i s t e d .  'Ihese 
va lues  r e f l e c t  similar values  found in Par t  a of Table 4. 

Table 4 

P a r t  a. Comparison of Tota l  Number of Papers wi th  t h e  Tota l  Avai lable  
and t h e  Total  Abstracted by t h e  Indiv idua l  Services  

To ta l  Number Poss ib le  Number 
of Papers Used f o r  Indiv idua l  Abst. 
i n  Study Service 

BA 147 77 

CA 14 7 65 

IAA 14 7 122 

I M  14 7 62  

Found Number 
f o r  Indiv idua l  
Abst. Service 

4 8  

2 

7 1  

43 

% % % 
Poss ib le  Found Found 

Total  Poss ib le  To ta l  
-- 

52.0 62.3 32.4 

43 .9  3 .1  1.3 

82.4 58.2 48.3 

41.9 69.4 29 .1  

Table 4 

P a r t  b. Comparison of Tota l  Number of Sources wi th  Actual Number of 
Sources Reported and Number of Sources Found 

Total  Sources Rep or t ed* % % 
Tota l  Sources Rep'td by Indiv idua l  Sources Reported Found 
Used i n  Study Abstract  Service Found Tota l  Rep or  t ed 

BA 3 1  1 5  9 48.4 60.0 

CA 31  5 1 16.5 20.0 

IAA 3 1  1 9  16  61.1 84.2 

I M  3 1  7 6 22.6 85.9 

* Two cases  were found where a paper was abs t r ac t ed ,  although the  p a r t i c u l a r  s e r v i c e  
d id  not  i n d i c a t e  t h a t  t h e  source f o r  t h e  paper w a s  used f o r  obtaining a b s t r a c t s .  
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Table 5 

Abstract/Indexing Coverage by Year and Serv ice  
Percent of Papers during Year 

1959 (73)* 1960(68)* 196 1 (84) * 1962 (130)* 1963 (97)* 1964(28)* 

NONE 46.6 48.5 38.1 27.7 37.1 85.7 

AMA 0 4.4 2.4 3.8 3.1 0 

BA 37 25 44 46.2 41.2 0 

CA 23.3 16.2 1 9  26.9 18.6 10.7 

IAA 0 4.4 3.6 8.5 17.5 0 

I M  4.1 25 33.3 30 25.8 3.6 

STAR 1.4 0 0 3.1 15.5 0 

TOTAL 112.4 117.5 140.4 146.2 158.8 100.0 

I 

*Number of papers i n  t h e  t o t a l  sample f o r  t h e  year  ind ica ted .  

I f  w e  dismiss t h e  year 1964 from f u r t h e r  cons ide ra t ion  he re ,  because of 
t h e  to-be-demonstrated t ime-lag,  then,  wi th  t h e  exception of 1960, BIOLOGICAL 
ABSTRACTS h a s  a demonstrably higher percentage of coverage than  do any of t h e  
other s e rv i ces  - a s  would be expected. The low coverage r e f l e c t e d  f o r  INTER- 
NATIONAL AEROSPACE ABSTRACTS i s  due t o  t h e  l ack  of c l e a r  re levance  of t h e  
papers s e l ec t ed  for t h e  aerospace sciences.  

Appearance of a b s t r a c t s  or summaries i n  SCIENTIFIC AND TECHNICAL AEROSPACE 
REPORTS w a s  not t o  b e  expected t o  t h e  degree revea led  he re ,  p a r t i c u l a r l y  f o r  
t h e  year 1963. There are a t  l e a s t  two p o s s i b l e  explanations.  F i r s t ,  t h e  
author o r i g i n a l l y  submitted h i s  paper i n  t h e  form of a r e p o r t  t o  h i s  g ran t ing  
agency and then  submitted a paper with t h e  same t i t l e  (and summary) f o r  
pub l i ca t ion  i n  t h e  open l i t e r a t u r e  where it w a s  picked-up by one o r  more of 
t h e  abs t rac t ing / indexing  serv ices .  Second, during 1963 STAR went t o  t h e  open 
l i t e r a t u r e  f o r  some of i t s  e n t r i e s .  Since it can be  demonstrated t h a t  t h e  
second event d id  not  occur,  t h e r e  i s  a suggestion of an inc rease  i n  t h e  f i r s t  
p rac t i ce .  

The f l u c t u a t i o n s  i n  ex ten t  of coverage from year t o  year  a r e  of some 
i n t e r e s t .  Reference t o  Table 5 r evea l s  t h a t  INTERNATIONAL AEROSPACE ABSTRACTS 
a r e  s u b s t a n t i a l l y  inc reas ing  t h e i r  coverage a s  time progresses ,  increas ing  
by a f a c t o r  of 4 i n  four yea r s .  The v a c i l l a t i o n s  of coverage by t h e  o the r s  
probably have no s ign i f i cance ,  merely r e f l e c t i n g  t h e  absence of a d e f i n i t e ’  
po l icy  t o  a l ter  coverage of a s p e c i f i c  d i s c i p l i n e  or a r ea  of i n t e r e s t .  

Evidence of d u p l i c a t e  coverage - a b s t r a c t i n g  or indexing a paper by 
mul t ip l e  (more than one se rv ice )  s e r v i c e s ,  i s  shown by t h e  t o t a l s  a t  t h e  bottom 
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of Table 5. Except f o r  t h e  year 1964 when no d u p l i c a t e  coverage has  so 
f a r  been found (it w i l l  become apparent by t h e  end of 1965) t h e  evidence 
i n d i c a t e s  a constant  and marked increase  i n  t h i s  p r a c t i c e  of d u p l i c a t e  
cover age. 

Table 6 .  Duplicate  Coverage of Papers 

Number of papers found i n  no abs t rac t ing / indexing  jou rna l  
Number of papers found i n  one abs t rac t ing / indexing  jou rna l  
Number of papers found i n  two abs t rac t ing / indexing  jou rna l s  
Number of papers found i n  t h r e e  abs t rac t ing / indexing  journa ls  
Number of papers found i n  four abstract ing/ indexing jou rna l s  
Number of papers found i n  f i v e  abs t rac t ing / indexing  jou rna l s  
Number of papers found i n  s i x  abstract ing/ indexing jou rna l s  

TOTAL 

- 195 
- 154 
- 86 
- 41 

2 
2 
0 

- 480 

- 
- 
- 

For ty  and s ix - t en ths  percent  (40.6%) of t h e  sample  w a s  no t  found ab- 
s t r a c t e d  or indexed by t h e  s i x  serv ices .  When d u p l i c a t e  coverage occurred, i t  
w a s  most l i k e l y  t o  involve BIOLOGICAL ABSTRACTS and INDEX MELIICUS. I f  covered 
more than twice,  then CHJDIICAL ABSTRACTS w a s  most l i k e l y  t o  a l s o  a b s t r a c t  o r  
summarize t h e  paper. By f a r  t h e  greatest preponderance of d u p l i c a t e  coverage 
was found during 1963. This parameter w i l l  r ece ive  f u r t h e r  s c ru t iny  i n  t h e  
coming months. 

Duplicate  coverage appears here  as a mixed b less ing .  It i s  t r u e  t h a t  
each d u p l i c a t e  required t h e  space and t i m e  which could have been given one of 
t hose  papers not  covered a t  a l l ;  however, it i s  a rare labora tory  l i b r a r y  t h a t  
subscr ibes  t o  a l l  six of t hese  serv ices  and some d u p l i c a t e  coverage inc reases  
t h e  chance t h a t  an abstracted/ indexed paper w i l l  b e  found during a search. 

One paper w a s  abs t r ac t ed  four yea r s  a f t e r  publ ica t ion .  By r e f e r r i n g  t o  
Table  7 ,  one sees that  t ime-lag i s  t o  b e  measured i n  months r a t h e r  than y e a r s ,  
t h e  more s i g n i f i c a n t  number of papers being abs t rac ted  during t h e  same year  
of publ ica t ions .  Without f u r t h e r  explora t ion  of a l l  of t h e  reasons f o r  a 
t ime-lag (and they are numerous and good ones) ,  '17 becomcs apparent t h a t  
cons iderable  v a r i a t i o n  does ex i s t  between t h e  s e r v L i e s  i n  t h e  percentage of 
a b s t r a c t s  or index e n t r i e s  furnished during t h e  same year  or' publ ica t ion  of 
t h e  paper. 
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Table 7. Time-lag from Publ ica t ion  of Paper t o  Announcement 
i n  Ab s tr ac t i n g  /Indexing Journal  

J our na 1 

AMA 

BA 

CA 

IAA 

I M  

STAR 

Time 

same year 1 year 2 yea r s  

-- 3* 9 

126 59 8 

58 40 5 

27 4 2 

67 47 3 

10 11 -- 

The 480 papers authored by our sample appeared i n  224 d i f f e r e n t  publ ica-  
t i o n s ,  137 of them were serials and 87 were not .  Of these  87, some were books, 
chapters  i n  books, conference and symposium r e p o r t s ,  and t e c h n i c a l  r e p o r t s  t o  
governmental agencies. I n  only 5 serials d i d  t e n  or more papers appear. They 
are: "Annals of t h e  New York Academy of Science" (11), "Nature" (17), "Radia- 
t i o n  Reeearch" (12) "Proceedings" of t h e  Federa t ion  of American S o c i e t i e s  
f o r  Experimental Biology ( 1 3 ) ,  and "Science" (36), a l l  of which are l i s t e d  as 
being abstracted/indexed by f i v e  of the se rv ices  of t h i s  study. 
(81) serial pub l i ca t ions  c a r r i e d  a s i n g l e  paper by one of t h e  au thors  of our 
populat ion during t h e  period 1959-1964. 

Eighty-one 

Those papers comprising t h e  40.6% n e i t h e r  abs t r ac t ed  nor indexed by any of 
t h e  s i x  se rv i ces  searched, form a s p e c i a l  population. Careful examination of 
them i n d i c a t e s  t h a t  n e i t h e r  t h e  t i t l e  nor t h e  author a r e  important f a c t o r s  i n  
t h e i r  omfssion, what i s  important i s  t h e  pub l i ca t ion  i n  which t h e  paper 
appeared. It should be  r e c a l l e d  t h a t  t h e s e  480 papers were of t h e  papers 
of t h e  se l ec t ed  authors. Their top ic s ,  hence p l ace  of pub l i ca t ion ,  ranged over 
a very broad spectrum - c e r t a i n l y  not l imi ted  t o  t h e  l i f e  sc iences ,  chemistry,  
o r  aerospace sciences.  Since t h e  se rv ices  must l i m i t  t h e  number of s e r i a l  
pub l i ca t ions  from which they a b s t r a c t ,  then many papers are missed. To i n -  
c r ease  t h e  a b s t r a c t  coverage r equ i r e s  an inc rease  i n  t h e  number of pub l i ca t ions  
u t i l i z e d  by t h e  se rv ices ,  which i n  t u r n  r e q u i r e s  more ind iv idua l s  t o  prepare  
and/or e d i t  t h e  a b s t r a c t s .  
by merely increasing a v a i l a b l e  funds, t h e  s o l u t i o n  can only be approached by a 
g r e a t e r  acceptance of t h i s  r e s p o n s i b i l i t y  f o r  t h e  p rov i s ion  of a b s t r a c t s  and/or 
summaries by t h e  s c i e n t i f i c  community. 

It i s  t h i s  las t  parameter t h a t  cannot b e  solved 
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